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(54) afc^U9A*fc#**W*0«6*tt 
(57) [Ufa] 

IKS] *-?»ttat/*!5S»*trti±S*5ri:o 

te^jRUlAUuGa^NJI 2 &Bf££tlX^Z>o g=K 1 
<0«ffi«ttAfc«2<P±ft««Bte, GaN J|3£rjftft$ 
-£6o :<Oit, GaN tt. S2(^Ale. M Gao.ttN 1C3 

•r/WSfi-rSo -OJ: GaN ^fpjllt^t^^ 




(2) 

1 

A*fk^»*wtt*rri«s-&, iftEStEs>«iffl®±i*fli 

[M*«2] mJlEgffiJi, t7/^7, i/9 3>, X 
[M*«3] iiuES«l^>y=»>T*>9, WEftftlBi;: 

r/u ^ = * a ^r^tf^ik^ y >> A*fb*4fc*W#-c 9 . 

lr**4v^b^y *-fc*<b***W*T*6rtt# 

i^Ee^a^y 20 

[0 0 0 1 ] 

USW©*t5a*»»l #$£9Jli, -IRSCAI.Gb, In 
-«-,N<0 £1,0 ^y ^1,0 ^x+y ^DOHffctf y 
*^5R<bAft¥i»#i^oW«*jfe(cBB-t-So £ 
Kilc^fiafc'^i^/W** (ELO) feJB^fc* . 

10 0 0 2] 

»<b^»^A*fc***3H*tt, 30 

«*y>f*-K (LED) ^V— Sf^-f 
(LD)*0«** : ? : ^«ffl$ixTV^5o C«)«ft*y*A 

[0 0 0 3] 

[*W^«»LJ:5i:i-5»JB] LA»L4^fe, ±Eft 

*ft«-ci±, ir:7 7>f7Sfi±fcSfb#y 

[ 0 0 0 4 ] «oT, ##H<D@ftli, ±EgRHlci£ 

•g«:o4v^{b*y 

[ 0 0 0 5] 

«r«*i"Sfc^U, S«#« l fcEft^Sli, S«±l- 
Rl^Sfb^y *^*fb***W*«r*ft$-&, 50 



11-14 5 5 16 

2 

*©*i©aft#y9A*ib*»****:, s^o 

ft^ftft^l^y^v^U Aftffi^SSio 

gft^y >^*<b*ifc*w*feat LTdtft-rs^, s 

[0006] ft, rrr-v^«*rfijtii, StK<^©^^ 
Sr**rs. wixlcj:9, JS 2©aft;#y *A*fb#* 

*J**fc*»¥Wft±ic3&5G«K hp, affile ttfft 

Ki*<b^y 9A^b^«j*w*^(0Ba^$^7^ ^ h 

^ e iot, *tR©«ui»±o«2©«{b^y 

#V *A*{b***W*O±O«»fc*W«*|Sj05JliB«B 
[0 0 0 7] !^S2^P^I1 *7 7 'TT, 

s«±T»btis*2©*ft^y ^^*{b*»*w#o 

[0008] im^znum*. s«£*>y = :^ &ft 
B^»rtSix-5jis i <&s{b#y *^*fb^¥«(**r 
^*=!>At«tf«<b^y *A*fb****#, ^20 

7/us = ****tpa{b^y «>A*{b***w»ttVy 

*4vMMb#y !>A3R{b*«*»»li->y =v±^f 

^*->^/wj«*Liv\ ctoT, ->y3>ss±i-ftft 

*HMt5Ct^l6 0 ->y splits 

(7)n^u±\t. %\ ©»b*y ^A*{b*tt#W(f«rtt 
ht, *2©aft*y»>A*ft***5»#* 5 fli*rt]iw 

[0 0 0 9] 



3 

(fflXttffl) Hi 14, *«W^»i|lttW^ff*>6a 

&>6o vJJ 3>Sffil<0±jCttKffttlOOOA^)Al.. ls Ga 

hyjyft (mi (b) ) Xl*tt*tt (01 (c) ) II 

StiBffilSA&r/Sa^iffiffiaEBtlliJRffftlO^ mOGa 
N Jf (»2©«{fc#y2A#{L#*¥*tt) 3*S»*S 

[0 0 10] fcle r(75GaN *{fc-&**«*^»ig*S 

i/W«&K«tBfiesife (^T tmovpe j let 9 

KS^n/io MOVPE T-Jf3^feftfc;tf*l;i\ 7V*~7(N 
H,) > yr^(H,,N,) % h V tJ-^XV *J*(Ga 
(CH,) S ) (J^T TTMG j ilE+) > h V t^tVTfr* =l 

*a<ai<ch,),) (wt ttma j iia-r) x-hz>o 

[00 11] *1\ 7^K»«a(HF:H,0=l:l)SrfflV^T 
gfe^tfi (ill)®, (100) ffi, Xlt, (110) ®££ffii 
Lfcn-->y $:MOVPE^I(D^ll:i 

1 i t er/# Ttt 1 0# IH] RfSS I- SE t * # fe WLX 1 1 50^ T £ 
fi 1 ^^-^V^'L/Co 

[0 0 12] r£>gL Sffil Oifi££ll50t:i::««FU 
N^iiH^lOliter/^, NU £ 101 i ter/#, TMG 1 . 0 
X lO'^lv^ h y > f^7/W 5 ~ £ A (Al (OU 3 ) 

(KT ^TMA j ilM") Sri. 0 xio- 5 ^/#> H 2 ^^ 
let 90.86ppra >&20 x W^jv/ft 

T*{*£U fll^lOOOA, Si«*l.0 XlO'Vcm^Al 
o.»Ga..„N 12WU: 0 

[0013] &ie rog2co±ie -ffiie sio,/i£ 

y 9 ^J¥ift2000 A KffMU h 

£^fiLT. y* hy vyyyjizxvsiOimzffiJEM 
m^y^^y^tzo ftie r^^tt^sioji^ 

t IT, Alo. 1 sGa c .„NS2«r K?-f * s^^L 

:/« (Hi (b) ) x\t&*tt (Hi (c) ) irwrtt 

[0014] &le movpe ft let 9ifil Offi«Srll00 
c ClCLTN : ^im^201iter/^\ NH, £l01iter/$h TM 
G Sri. 0 XI0* # €vU/£ % H 2 #*l;:J: 90. 86ppm K*R 
$ Hfc > 7 > S 20 x i o-'^e ;i>/£ T0M8 L T , MS**) 1 0 
/im^GaN «3Sr^f^#i/ + ^fi£**-fr/c 0 C^t 
#\ GaN (i % Al 0 . ls Ga e .«N 8 2 0>±ie r^Alo.^Ga 
o..sN fcttiLT, =f^^->ir/na*1-*. Ld>U 

1 (OSlti«aAO±ICI4 % GaN lix f * * 

ATI*, Al D ,>Ga 0 .„N JB 2 ±£jSft LfcGaN &t%k L 
T\ GaN //**fSj, Ept>, 5/y =i>Sffil ©B5*lMJl-fe v 
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4 

Ga..»N ■ 2©±«««BICfc*«tW*rtJlC«5fl[A5±i:, 

1 ^)K£ii^iSA<DffittSrAlo 1 sGao. li N J12<Z>±»MMS 
B^Si«fctt^T;fc#<+6::£T\ j£l^fl5«lc8oT 

fe ->y =>^StSi ir^oicoGaN liffc<¥filwil*£LT 
W^Wc^le GaNS30*!9, a;*fi*«:ffia«)r** 

10 [0015] ±IE3ltt«lli*JV^r, ^ h7^7^ 
lift^ «I3SS hfc^!) 3 >ifi l oS{13S8A^i 
a £jft.5 //mi Hai^^A(Oi}'Ma ^10^ mvig 

!OSliS{i«A^(6a^l/im^ll:/^h ft#fcGa 
N JBtO®^5jBjat*5^T, S*L<»41 -10/i mO 
IEBB* s ftV^ Al 0 . ls Ga..,*N *2 0±««*BO 

♦IbSr 5 /i mi L^/jK Al 01s Ga ol sN jf2 0±Sfi5^ 

B b ^5 1 0 /i m Srfi ^. 5 i eft££Ofl6^ L . 

S*L<l4l-10MmO«gffl^Sv\ ^/c, |3» B a 
->li 1 <0Ba3«W*A<0«a COA1 

o.i S Ga O M N ® 2 0±»««BO« b lw^i"5f«J^ a / 
b!4l^l0^g^tV\ 

[0 0 16] S % ±!SH*fctf'J-m, ->y =^5ffiSrfflv^ 

«^n®^s^±icji : M^^^ : ?-^co^±iii^m^ 

6 0 ^H&tf'J-m, j§20iafi8SrAlo.,sGa.BN i Lfc 

ttSlftjattO-jttaAl.G^In^NW ^l, 
0 gl.O ^z+y £\)(Dmt#V $-k&<t£®¥-i£fr 

+ /VJ*ft$-fr6lClis Al.GaL.NW <x ^1) (A IN £ 

Al.Ga, In,.,. T N(0 Sl,0 ^y Sl,0 gx+y Si) 

40 2ira-ffij*jt-r*>oTt, »4SfidEifc*)orbft 
affiled Lr^t'^*->-r/ufigftL4^M*i:i:i 
■f5^H*sfc5. X. ^Ute^'J-Cli, Ji2OKff*rttl0 
OOAiLfc**, Ji2iiJf^ir^ 7^^^ 5 ^< 49, »^ 
il2^^LTl3«f L/^\ J:oT, ^2^if- 
500 A-2000A^g* 

[0017] «R2Hffiw) ±.&<D%immm*te. .« 

N /I 2 Sr 1 S^fl^lxlt bixTV^5 0 *ltliSW"C(i, 
O^^^y LT, Al. IS Ga IB N 

50 121 t^CD±^GaN )g 2 2 CO 2 ^T'JTM L ^ t ^ 



(4) 



1 - 1 4 5 5 1 6 



6 



6 0 ^St5 1 CO±irij:llII?^1000A^Al l ,. 1 sGa 

p.«n/12 i tfB&Zlx, zom2 1 ±|C, jUlfftlOOO 
AOGaN ^2 2^^$ixx^5o J8 2 1 t M 2 2 t X 

h<om 2 1 tm2 2m %im&wtw\m\zxhy4 
[ooi9] z<nm2nm\<omt$v*?j*&\t&tfo* 

mfcl*. %l£fem\zte\,^X, !2Kl22t:i/!l3 

^rv^^iar, 12 1,12 24: K^^iy^^"? 
131 (b) xii (c) 

[0 0 2 0] J«JS#U0m mOGaN € 3 ^fiigSli^T 
Oii9"Cfc5o GaN 12, GaN Jf 2 2 (0±tt1Klg B (PGaN 

>«ttio«ai«*A-ctt, m 2 2(7>«ia««B±(cj« 

ftLfcGaN £rt£ £ IT, GaN^fll^iSjl^zcf^^^^/U 
fi£fti-6o -<DJ: pMLT, #JMfc«"e«t, GaN #GaN 

[0 0 2 1 ] W« *H3feW»^V^T, H2 2 £J!3 <b£ 
GaN £ S 2 2 tm 3 t & it O-J&SSAl 

,Ga, In.-^NCO ^x Sl.O ^y ^1,0 ^x+y ^1)<£> 
HWy?^Md***#ittt6v\ flU 12 

V\ ft) ML E2 2kB2<D6 k9t2<Dm3 k(Ol&f&it& 

Setter* ft i\ 

[0 0 2 2] ±l5W**ltWlC*JV^T, '>y=«^gtgl* 



V>T, J|3ICGaN fcffl^fctf, ffiE«jSttOInGaN Srffl 

JKjSLTfcftv\ ftfc, ^jk^i; *A*fc£tt¥*tt& 
Zb\Zf&&£itZZkX\ $8*^*-h\ ^-* # ««) 
»tt©ft#*^fc**:»* *fc, ±1££0£ 

3MM«C:feV>T, XtKi £Jf 2, XM*2 2<DM\Z* ft 
10 &*lj#ittf)AlGaN C0/< 777 M*? AlGaInNG>/< y77l 

fetttfTfcftv*. :^<jx77ijiS2" §2 2^ 
[0 0 2 3 ] LTSQWXttMQWSftf)**** 

±Ko£2iffiw:::fc^-<\ movpe ?£te£E#[gfv 

<PXfit>rLtzi>\ WEfi»T"CfiroTtfiv\ & 
20 fcGaN S{fc£te¥j*#tt, LED*LD^8**^WI 

[BSaffiW&HH] 

111] #«W©*»W4*l*tlS«lc«*>**fk^y 

•>^*ft****#o«a«:^Lfc«*w»raD[ao 

[El 2] ««Rd!>Jlflcn«lt2|tltfllcai9«Kft^^ 

[«ff*<0tt»n 

1 ->!)3 yii 

30 2 AU„Gao., s N 1 (£ 1 0>£{b# V V J*3kit 

3 GaN M M2<D&it#l) 

2 1 Alo.uGao.sN JB (^lOlWU VJ±Jkit 

22 GaN i (sioawy^M^** 
AO 



H2] 




